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This commentary highlights key points,
basic ideas, and future outlooks presented
by Eastep et al. (2012) in Frontiers in
Physiology-Systems Biology. The authors
have provided an interesting investigation
about the successful use of an environmen-
tally friendly product derived from plants
as a larvicidal agent to control mosquito
populations as well as a substance that
could alter the vector competence of
mosquitoes for arthropod-borne viruses
(arboviruses). Specifically Eastep and col-
laborators used coffee extracts (with and
without caffeine) to try to answer two
hypothesis: first, coffee extracts could have
good results as a mosquitocidal com-
pounds applied in larval biotopes and
second, virus replication can be mod-
ulated in adult mosquitoes by expos-
ing the larvae to sublethal concentrations
of coffee extracts. Detailed information
about results and methodology can be
found in that article, but we can antici-
pate that both hypotheses were affirma-
tive confirmed. Although some aspects
remained unknown and must be further
analyzed, e.g., the specific identification
of the active agent or agents responsible
for the observed effects, these prelimi-
nary results provide a new and hope-
ful way of fight against mosquito-borne
viruses, since two flanks of the complex
eco-epidemiological cycle of arbovirus can
be attacked: density decrease of disease
vectors and reduction/inhibition of the
virus replication mosquitoes. However,
the influence of coffee extracts exposure
on vectorial capacity (VC) of mosquitoes
must be carefully analyzed, since VC
depends of a great variety of parame-
ters such as vector density, host feed-
ing preference, number of gonotrophic
cycles, adult survival, or extrinsic incuba-
tion period, among others. Despite Eastep
and colleagues detected high mortality in
mosquito larvae exposed to coffee extracts,
it must be noted that the same authors
also evidenced that females reared in cof-
fee tended to lay more eggs than con-
trol females, which could theoretically lead
to a higher risk of virus transmission by
increasing the vector density at medium
or long term. Therefore, possible adverse
implications of larval biotopes alterations
by applying coffee extracts should be
deeply and meticulously studied.
It is interesting to note that mosquito
species selected to carry out the assays
was Aedes albopictus (Skuse, 1894), which
is currently one of the most important
threats for public health all over the world
due to its invasive behavior and poten-
tial to transmit a great broad of dis-
eases including some devastating viruses
for human population such as Dengue,
Yellow Fever, or Chikungunya (Bueno
Marí and Jiménez Peydró, 2012). However,
none of these tropical and anthroponotic
viruses were selected to test the antiviral
experiments. The virus employed was La
Crosse virus (LACV), which is a zoonotic
virus of Bunyaviridae family that usu-
ally involves chipmunks and accidentally
humans, where infections are common in
non-tropical countries like United States
of America (USA) but disease is not fre-
quent and symptoms are generally of low
severity causing occasionally encephalitis
and very rarely death (Borucki et al., 2002;
Haddow and Odoi, 2009). Nevertheless,
some references about antiviral activity
of plant extracts against other mosquito-
borne diseases such as Dengue (Tang et al.,
2012), Yellow Fever (Ojo et al., 2009), or
Ross River Fever (Semple et al., 1998),
among others, can be found in literature.
The paper of Eastep and collabora-
tors affects to an important issue nowa-
days for public institutions and private
companies responsible for mosquito con-
trol campaigns: the development of nat-
ural insecticides with scanty resistance
effects and low toxicity to humans and
non-target organisms of aquatic environ-
ments. Mosquito resistance is currently
an increasing problem due to the almost
exclusively use of chemical insecticides
to manage mosquito pests in many ter-
ritories during decades. Resistance may
develop due to changes in enzyme sys-
tems of mosquitoes, resulting in more
rapid detoxification or sequestration of the
insecticide, or even due to mutations in the
target site preventing the insecticide-target
interaction (Hemingway et al., 2004). In
recent years, the use of toxins derived
from Bacillus species bacteria has been
deeply established as one of the best tools
to reduce mosquito larval populations.
Although in some phenomena of resis-
tance on mosquitoes have been described
in products derived from Bacillus under
special conditions (Paris et al., 2011),
these issues must be further analyzed
because there are hundreds of researches
that never have been able to demonstrate
the existence of resistance processes in
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these bacterial larvicides. In any case, to
try to minimize possible appearance of
resistance problems, major emphasis must
be applied on the use of natural plant-
based products as larvicides which can be
a safe alternate to chemical or bacterial
insecticides. At respect, more than 2000
plants species have been known to pro-
duce chemical factors and metabolites of
value in pest control programs, and among
these plants, products of some 344 species
have been reported to have a variety of
activities against mosquitoes (Sukumar
et al., 1991). Unfortunately, very few plant
products have been developed for control-
lingmosquitoes, despite some phytochem-
icals are able to act against mosquitoes as
growth regulators, repellents, and ovipo-
sitional deterrent (Amer and Mehlhorn,
2006; Rajkumar and Jebanesan, 2007).
Finally I would like to acknowledge
Eastep and colleagues for his valuable
contribution to classical strategies of
fight against mosquito-borne diseases and
also highlight that manuscript of Eastep
et al. (2012) is one of the articles
selected in the Research Topic titled
“Global change and human vulnerabil-
ity to vector-borne diseases” published
by Frontiers in Physiology-Systems Biology
which includes many researches related
with the use of other natural larvicides
against mosquitoes (Kumar et al., 2012)
or the impact of climate trends on vector-
borne pathogen transmission (Estrada-
Peña et al., 2012), among other themes.






Amer, A., and Mehlhorn, H. (2006). Repellency effect
of forty-one essential oils against Aedes, Anopheles
and Culex mosquitoes. Parasitol. Res. 99, 478–490.
Borucki, M. K., Kempf, B. J., Blitvich, B. J., Blair, C.
D., and Beaty, B. J. (2002). La Crosse virus: replica-
tion in vertebrate and invertebrate hosts. Microbes
Infect. 4, 341–350.
Bueno Marí, R., and Jiménez Peydró, R. (2012). “Re-
emergence of Malaria and Dengue in Europe”
in Current Topics in Tropical Medicine, ed A. J.
Rodriguez-Morales (Rijeka: INTECH), 483–512.
Eastep, N. E., Albert, R. E., and Anderson, J. R.
(2012). Modulation of La Crosse virus infection in
Aedes albopictus mosquitoes following larval expo-
sure to coffee extracts. Front. Physiol. 3:66. doi:
10.3389/fphys.2012.00066
Estrada-Peña, A., Ayllón, N., and de la Fuente, J.
(2012). Impact of climate trends on tick-borne
pathogen transmission. Front. Physio. 3:64. doi:
10.3389/fphys.2012.00064
Haddow, A. D., and Odoi, A. (2009). The incidence
risk, clustering, and clinical presentation of La
Crosse virus infections in the eastern United States,
2003–2007. PLoS ONE 4:e6145. doi: 10.1371/
journal.pone.0006145
Hemingway, J., Hawkes, N. J., McCarroll, L., and
Ranson, H. (2004). The molecular basis of insecti-
cide resistance in mosquitoes. Insect Biochem. Mol.
Biol. 34, 653–665.
Kumar, S., Wahab, N., Mishra, M., and Warikoo,
R. (2012). Evaluation of 15 local plant species
as larvicidal agents against an Indian strain
of dengue fever mosquito, Aedes aegypti L.
(Diptera: Culicidae). Front. Physio. 3:104. doi:
10.3389/fphys.2012.00104
Ojo, O. O., Oluyege, J. O., and Famurewa, O. (2009).
Antiviral properties of two Nigerian plants. Afr.
J. Plant Sci. 3, 157–159.
Paris, M., Tetreau, G., Laurent, F., Lelu, M., Despres,
L., and David, J. P. (2011). Persistence of
Bacillus thuringiensis israelensis (bti) in the
environment induces resistance to multiple bti
toxins in mosquitoes. Pest Manag. Sci. 67,
122–128.
Rajkumar, S., and Jebanesan, A. (2007). Repellent
activity of selected plant essential oils the malarial
fever mosquito Anopheles stephensi. Trop. Biomed.
24, 71–75.
Semple, S. J., Reynolds, G. D., O’Leary, M.
C., and Flower, R. L. (1998). Screening of
Australian medicinal plants for antiviral activity.
J. Ethnopharmacol. 60, 163–172.
Sukumar, K., Perich, M. J., and Boombar, L. R.
(1991). Botanical derivatives in mosquito con-
trol: a review. J. Am. Mosq. Control Assoc. 7,
210–237.
Tang, L. I. C., Ling, A. P. K., Koh, R. Y., Chye, S.
M., and Voon, K. G. L. (2012). Screening of
anti-dengue activity in methanolic extracts of
medicinal plants. BMC Complement. Altern. Med.
12:3. doi: 10.1186/1472-6882-12–13
Received: 03 January 2013; accepted: 27 January 2013;
published online: 13 February 2013.
Citation: Bueno-Marí R (2013) Looking for new strate-
gies to fight against mosquito-borne diseases: toward
the development of natural extracts for mosquito con-
trol and reduction of mosquito vector competence. Front.
Physio. 4:20. doi: 10.3389/fphys.2013.00020
This article was submitted to Frontiers in Systems
Biology, a specialty of Frontiers in Physiology.
Copyright © 2013 Bueno-Marí. This is an open-
access article distributed under the terms of the Creative
Commons Attribution License, which permits use, dis-
tribution and reproduction in other forums, provided
the original authors and source are credited and sub-
ject to any copyright notices concerning any third-party
graphics etc.
Frontiers in Physiology | Systems Biology February 2013 | Volume 4 | Article 20 | 2
